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(57) [5^5)1 

LB I ST«ii/<7P<-i'*ffifflfC-> 

Zilh<r>/^^ ^-i^iZii^ LB I ST/<^'-> • ■y-'f 
;p • ^-t/ MI S RICA* 1--5>3t»«)JC S*? Sit ;5)f- 
^^^I'A^Ix • D - K/T>a - K - ->7 h • 

/ctt«»«raiEtc8SSg UT > n - Kiftf^f ICM I S R U 

tyf-:d»c>«IS<0 STUMP S'f^^^^W'S:?^*-*-* 
OASlcS^-t^^x -;' yt. B I S T/'N*5'-><0B^^ 
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I PLL I ^ * 



□ s 












8RL 


7^1— > 
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1 oS/ctiai&<^)#^<OS TUMP S'^'V^^L'lcov^T 
K CO It* =^ 53^S6-r ^ -e * . 

S TUMP S^-v^;^^r >n - K • "^f-^ ^ )l^(D^^<D 

i«*a5i iiiK±-eB I sTi:m^^^^t^zxy)m 

HKy ^^7&-^b«ia:0 STUMP S-f-^^Ji-SrJ^fiSc-r^ 

B I STy<^-y(om^<o9im\i^^^^r(D^^W}V^M<o 
1 oS;^cti«fB:<^#5c<^ STUMP S-f-^:^;vtiov^T 

[il*«6l [1K±-CB I STS-^^ri-^-iilwJ: «)B1 
dlK^ ';;-^:«f^^«Sc<OSTUMP S'^'V;^;i/S:JKffii-^ 

B I ST/^•^5'-><^M5e<0|IH^cov>t:c0^?SKJtfe,^O 
STUMP S^^^^-'^OTvn- K • >f ^ 



2 

IW*«7l il]»±-CB I ST^^fi^i-^-iitcj: fr}® 
mia^ '7f*:d^<b1S»C(DSTUMP Sf-'fr^^^l/Sr^JS-r* 

B I ST/N'iJ'-vO^^OieHtcov^TO^TSlbt^c^O 
l^tfz \t^^(Om^<0 STUMPS^^:^;VlCov^T 

STUMP S-^^:^;v • TVn - K . ^J->f ^ ^PO^JeO 

I«*3g8l |pli»±T'B I ST**fi^i->5>-^l^i: OS 
';'^*-?>ffi»OSTUMP S-^^:^;^Sr?^l®i"& 

1 oS7tJim|g[(^#^<^STUMP S^^^;vicov^T 
STUMPS-^^^T^/v. T>n-K.^J->f ;VOii$SO 

30 ^) v^:^TO/N-^ - V S:^tfii*S 1 S 5 l^fBm 

If|*«l 21 lltrga«6fflA«M5£0;^^- h • ;^ h ->'•/• 
[mm 1 3 1 |}|e^H**0T5e<O-9-'f ^' • * v h i 

1 4 1 mummi)m^<r>'^ ^ ;u • * > h j: 
1 5 1 mzY- y ■ 7.^ v -f-bm^^ y -fmn 



(3) 

3 

"9 Sii^ 7 u >f 4^ <30 «r ^jS-f ^ * o T . 
T u 5f m « <o ;i/ * i" & :^ T- y i: > 

0 MiicJ^ T O BS« ^ ^^-Sli- ^ :^ a -e o T . 
[0 0 0 1] 

;^g£T•;^^ (LB I ST) HKL. <J: 
O^m^^^^^-t^LB I ST>';^'rAUH-r&o 
10 0 0 2] 

B . ^ ^ > (Chinaman) ^ J . (Much) ^ 

G. y^^-yi^yy (Zwiehoff) . MSHtft^aiil^O 
iflii^x^^ f (Built-in Test for Complex Integrated 

Circuits) J . IEEE Journal of Solid State Circuit 
s, Vol. SC-15.PP. 315-318, June 1980 
T>Kvx-f • ^ y ^^^y (Andrzej Krasniewsk 
i) rilKgex;^ : fiffi^B I STS^e (Circu 

lar Self-Test PathiA Low-Cost Bist Technique) J ^ 
Technical University of Warsaw, 10/02/1986 40 
E. \i:^)^^'^-if- (Eichelberger) 
fz^m^K^m^ 0 7 1 9 0 2-^ 
P. /N--7';w (Bardell) flfet'S-^-? 5 

1 5 0 3 6 6-?- 

rS5T-X h (Improving The Diagnost 

ic Resolution of Built-in Test) J (I BM TDB 

1/8 6) o r¥^T«f I9a^*«^/c^»f (Diagnosis 
Using Parallel Superposition) J (IBM TDB 8 
/8 5) o ree-r^ h(Om^<0^m (Diagnosis of S 
elf-Test Failures) J (IBMTDB2/8 4) o so 
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4 

[0 0 0 3] : S/3 9 0 ^ I BM(i*H^^-3 

v->X • n-.-KU^ V 3 ><7)S^K^t^*)0. Lot 
u s ti-5-O^AtT*»ctt'C4)^Lotus Development Corpor 
ation<^)S«S§er**o m<D^m±^ > ^ -i-i^ b i- 

[0 0 0 41 m^m(7)ms^^z{tmm^ti^x^iz^ s 

h?r^Td 1 oc7):^ffi(i. *eiRptt^^4 0 7 1 9 0 2-^tC 

fSft^ttrv^^o :ic:>iRF^«i. i^^;v!SfE*^*mt (L 

SSD) vJ^xAO**«tgS:iai^ LTV^^o LSSD 
is J: Ci^lf «[ji!iav^ >^ X A O^tt-is J: ^ 

tcv^^i:. L S S Dv;^'rAJC^v^T(i. >^'Jil*t 

fz\tm&\ti^y h • i^v;^i5^ • ^ ^7-^ (s R L) 
'm^W7s^^\z^^t.fz\t^yy hi-^c:^o-c§;5>v-7 

10 0 0 5] LB I STSlft-TMi. v h • \^V7s^ • 

[0 0 0 6] STUMPS^»?t^tt;5>MI SR/3fe?iJS 

7. Y't^(r>\Z^m^ft^o P^SSRSGUix^ h • U 
y^X^ • v'-'^Vy; • <Shift Register S 

equence Generator) OB&St'**© C:<0 J: 9 ^t*/^^ 

\z^ i/y Y • i^v;^^coX*^wPStt^1tSc<o<4ira^ V 
y4'lc^fflfeMORS***K:tt^ixTv^&. ^-7 h . Uv 

ti^2m&:(O^Uy>i$^^ ' i^-^>7<D^^^i,fzh 
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5 

i^i^^nLm$^-r?>^t\iM»^vm^-ci>i>o srs 

G f> <0 dJ M-f- li f- -V ;V' ?: ^ L T«St<0* ^: -i. 

• 9 5* s R L *■s■^■cv»^.o 7 5' f- • ;^ f 'J v^^** 

*«or> ->7 h - wy;^.^' • 7 yf-s R L»±, -^vv ■ 

■9- W 5^ ;!/ cOjgSJ L ;tl&amtl S: 5»3: L^ft 

i-*oicm5i'&?a:«S:*Jt-ro s r s g tM i s tiii^ffl 

7f-»±, jE«'5:lllf^«^'twV7 h • Uv?;^^ • 7 -;'f^tctt 

[0 0 0 7] '^^mm'om^r-'^mt&mm^i. f-i^ 

[0 0 0 8] Sft<^LB I STIftt1-i5J:l/x;«> h:&i*«± 
LS SDa&aiJJ:tffl|jt<Of ;^ hSr-*J-:«?- h LT 
§&SL3t'{>«7J-C*«>o 01 tw^-f STUMP S«itJ±. 

i ti. o# X. Sr ^ Ki V ;^ X A is i i;f ■f^ 

I STfl!jgl±'J-T • 7^- hV^v^' • ->7 h • I'v;^ 
^' (LFSR) t«3S:A^i->i^'^-^^ • ^v;^^' <M I 
SR) ^ra.*ii^■^v»^.o LFSRJi-r;^ h Sii-S^S 
lC$l|«t«-#x.-&«<ft7>rA • /i9-> ■ 'J3.^\^-^ 
tLXm^. MI SRI4i&a7»^*b«^l5^**1-®S<^v 

^ ^ o 

[0 0 0 9] ii£3feS£«<0LB I STf ;^ h:^^«±, 
'ffcT'- iJ J: O'^il* ? it * V i*'-^ ^ ^ =Sr »i 4: ^ if -JK'S t 



6 

[ 0 0 1 0 1 L B I s T^^<r>tzib<r>m.^<r>^m^fk 

[0 0 1 1] »i<o:^tt»4. ^T'-^'K**- K-eiif« 
-2)0 htijiff^'t:: (on-the-fly) ^fv». ab^v>li 

[0 0 121 sg2<o:^*n> «)»|7^;^ Kom, 

{±, Jgffi'Sr^^Jett'r;^ ^ • t'- O^fiKi »«7'- ^ S: 
[0 0 13] 

30 i^mii^m^Lx^ t-ti>v^m] ^^m<nmmit. mi 

[0 0 14] 

STi&ili^<7^-^'*««ffl$*t-2.. HI ItMLtrSi^^L 
40 fc5'-f:/OLB I STi/JX.xAiittti-iiiSrjikiaL 

-v-'^'fi' MI SYL\zx-h-f ^fz^\z 

>a-K.v7h-5!7'>v^' n&o T V o - m 
f^(t'»CMI SRiZirviyif^tii,Z1Xh<r>'^y^f^^m. 
^ ^^fif § -cftijiai- 4 i6 ic i *t t> <7?«zi>'N* 7 p< - ^ <r) 
loSfcJ4^Sc«r®«lcS£^i--&t, 3^7cv^^:^-f"-\r 

[0 0 1 5] ml(OiyV•f■^^A7t^t. LB I ST^-?^ 
50 - > <Oig3g<oeH-C<0*^fSl!»ttSg<OM I S R A* Sr r- 
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7 

10 0 161 ® 2 0v^'^'?-^^7CJi. 4#^OSTUM 

*>&*3i«;i- ^ - ^ <> "t? § ^ o 

^STUMPS^-V^;V-T>n~K- ^ )\^<D^^ 

10 0 181 ^i>^<^*v^•:^•^^^^c7^^c^DxLr. ^^jt 

[0 0 1 91 SS^Mv^-^-^-^-^^SIfig. 

^z^mmmm * ss^ ti- ^ i: § ^ o 

• B#STtJMP S-f-^^;v 

[0 0 2 01 v^-:^^^it«t0 2oo^- KS:C:<O^Bf 

[0 0 2 1 1 ra^^J zyVi'^^ri)^^^^ix^i)-i^i 

fj:?Sm\iZ{t&.TOi>(D'^^^ti^:ho 
[0 0 2 21 -yi^^^^r^tf-T. hWiZGUS (good mac 
hine simulator) \iZ X <>X^&^ft. 7-7.9 tfz\tz/ :^ 

[0 0 2 31 ft#^ftti. V:7 h»>iTGMSOft;^»} 
rSI^ (golden) (0\ ^ifcr'^W ;^ ?rit ^ 



8 

[0 0 2 41 ^3<0^mx. WSL\>zX^X\tm^X^ti 
[0 0 2 51 

iiL^rv^o ffirE<^-t^i^. LB I STS«?Mvir':^^^ 
20 ±^«St6*iISD-r^ ^ttc J: 191111 U^-r STUMP S 

[0 0 2 61 ®2S:#flB-r^^. MI SR S S GftUffll 
yoy^j^ 1 Ofi. MI SR-^T-9i)^^uy ^ix^^ 
'^4^)V\iZMl S RA^I^::^^-r^-f-i^-€'fLO 1 oiT^^ti 

;2)o ^lOMISR SSG*fJfflI:?'n^y 1 o(±. LEI 

. ^a y^ ' z/:l^U-9 (OPCG) a«gl 2 tiSL^ 
30 n 7 . (p L L) 1 4 J: o T#x. ^> tt^ ^ >f 

[0 0 2 71 MI SR SSGffiJffliyn';;^:^ 1 0 iigiJIS 
<^ro'7^t LT^$tL-CV>;2>#. MI SR S SG« 

[00281 03 SS GfiE^4-&^"Cv^* 3 oOS 

K (fi5ltco#t?H^?^^v^•^->s^R. ^v-^ii 

SR^^r^)l^mm,) (7)^^<OW^m^J:^m^7r:LX\^^ 

:&t>'t>sR^^^;vs«^ti. ^jSi-^Mi SRXt)^<o 
M^^tifz STUMF S'^j.~>om^j4'^^-y;»^i- 
mm<0\y-J7.9\tLB I STiFlffl-rJ^ h • UvX^ 
(GPTR) (^j!2:?ST-*)i9. LB I STx>^ KOfateB* 

S^^T^-^^ • i:/jN$v^ (2^-;/ h) K - 

[0 0 2 91 /N-^->S*^*SBgli> lt®S2 O^ffifflL 
T> •*»>>i$^25*^t<J0LBI STv'N'^-V 

50 AtJA^l^v;^^ 2 2 4'OJL-Hf*«n- KL7t/<^-> J: 
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^ SEL 2 4 (i. ^^tL^mtJ^-^-A^r- h 1 1 t^^^ 

ix^@fM<7)LB I ST/^^-VlSH^'TO^T'-^SrM 
I SR*Ute26i"* KS^^l-v;^^ 2 6 

^^32. KS«?py;^^ 3 6^J:IfHrU^^SE 
L3 4*i£ffli-^^^ :ift<b{i::feT> /N-^->««?«Bg 

ffi-Cii. LB I STM^^^y^ * 2 

' i3^>9 2 b(0^t>^\z^t^fiho it 

T'-i5^*^-'f^^*g^Lf^s r st 
UMP"?"^^-^ • ^^yf-twj^i-^Mi s R<7>^^c|s>&-r 
4 2.^- KSiRl^v:^^ 4 4. is J:?/-^- YMISii^V 
A 4 0mi3«:T'n- 6 Sr^-t^o 

KS4f^l/v>^ ^ 4 4 <7)tbi?t*t±> ^-f-^^^t^ (AL 
L) > \^im<'t^'^ (ALL-ONE) . 1*0-^ 

(ONE) > i3J:rff-A'*^;^*L (NONE) 
-&iti>5)o f'^^;V'il4f^T'n-:$^4 0 t±> '^'^^^^V^S*? 
Uv>^^ 4 2C0rt§*#-<^)-^'V^;VtCT'n- K^^o 
XOR-i^- b 4 8ti. ^-<OJl*^:^ix;t'^i->i:. * 

jE-grirLB I STiftf^*- K) . 
SRf-x-Vtli1^0^SR-^j.->. SRf-x->*:L 

[0 0 3 ll ® 1 Ov^-f-^^^JCTCii. LB I ST^^9 
->Ojg^^tt/^®Htcov>ro^iSl&^*®<!0MI SR 

*^vMi»|iI3gg&co-if ;v • > b J: 

[0 0 3 21 m2(r>'y^i''^^^^it\t^ ni&'tZ>U I S 4( 
R A^ai::-}^- b $ tt;£, t*- ^5^ STUMPS*^^ 

10 0 3 3] ^3 0vi>'"^-'^-V^>C7Cii> Bt^^^^^^-b 
>$> STUMP S^-v:^;V • TVn - K • ^ ;V'tci3V^ 
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[0 0 3 41 ffl>^r(^«.v^-?-'^-v>>C7ciwJn£r. #^>:7c 

[0 0 3 51 SKvi5^-^-^^^««it6. ^<>ii-<r>m^^< 
•^^Jt«!J5&fflv>T. LB I STt^;^ b 4-i^»)iILiSffli- 

• f$$/N-^->cO-9-r-b y b 

• »*STUMP Sf^-V^^^V 

10 0 3 61 tt^hX^X. :*:|&?ao««UKILrJ.JlT 

20 [0 0 3 71 (1 ) ®K±^B I ST.Sr^^rt-S w^lC ^ 
i >)iI»OP|#«:5^JSt-rs::^iit'*^T. lilK^ ';'•f•:6- 
i-:b7si^y:/t. B I ST/^•^->'0^^otea^::ov> 
i- X -r tf ::^&o 

(2) IiIIS±-CB I ST^H^ri-^'^liit^i: ^EKOSS 
UMPS'f-^:^;VSr?&ffii-'6:^'r';''/^. ^f'\^)i^(D 
i:. 1 o^/cli«|gcco#5fe<^STUMP S'^^^;WiCO 

(3) |ilK±"CB I STiSr|I^Ti-'5>-^t^«t »)1il^coK 
UMP S-^^^^JV^^j^ffit-S^^f-^y •T'i:. 
i:. STUMP S"^-\'^;V'OT>D- K • -^--f ^;KOflf 

(4) tJffi|IH;6^gt^cO'9->ri^;i/ • ^'^v bic^Lv^^ 

T<o^f^^;^S:-&tf±ffi (3) \zuWl<o:^^o 

(5) |Dl|^±T*B I ST^Hfi^i-S'T^tiJ: 

UMPS^^*;^S-J^«i"'&^-r';'-/i:. ^'^^^i\^(0 

B I S T>'^•^$^-><7)^^^0®a^^•^v^T<^^fSltl^^t 

1 oi>tti«a:0#5e<0 STUMP S-^^^^^l/tco 
50 v>T<OJ^<Slli<^clS<^v^-?-'^'V • V>^>^^<OX:tl*^- 
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hi" ^ X :y 1 Sr-^tf ^fto 

(6) @»±-CB I STSrHfli-^Cl^m: 

UMP S'^^^^^SrJKJiKi-^^^x^^^i:. 

B I ST^'^^-><Dm^<Dmmz-::>\^^X<D^mV)^ 
i:. STUMP Sf"V^;KOT>n- K . -9-^ 

(7) iai^±"CB I ST^H^T-t^^irtwi: OOte^fil 

1 ot/cli«Sfc^0#^c7) STUMP Sf-^^;vico 
Y^Z>y^7'y':ft. S TUMP 3-^^:^;^ • T>D- K 

(8) m^±.xBi si:^m^'t:h:LtKx^m^om 

1 oifc*i«8Sco«F3e<:o STUMP S'^Y^;vico 

Y-thy^Ty-ft. STUMP S-^^^^l^ • rVD- K 
• -^^ ^ n^(Ot^^(DmMK^^^X(D^^m^M<oi^ifi- 
(9) ltrfBttH**^360/<^'-> • h J: <9 
V^^TO/^i'- V«r-&tf±ffi (1) t/^l± (5) USE« 

(10) Mffil6iB**ff5fe<0>'<^ - > • * -i^ > h J: •) fe/h 
$.v»^T«0>'<3'-V«r-&tr-bK (1) */c»± (6) (CfB 

(11) l5f5®iB**M^O^'«^ - Hctl Lv^ 
^Xff)/^9->i^tt±.U (1) */c»4 (7) tc|E«<0 

(12) UIE®H**M5e<^;^ ^'-b 
H::J:oT«fcSStt2,±fB (3) Sf^li (6) lclB«<0 

(13) ^?rlE®Hi*M5e<o-9-'f 



12 

#v»:^T<0^^■'^ ^';WS-^i>±fB (3) S^c»± (6) tzE 

(14) HtffeSIH7J«^^<0-9-'f ;i' . * > h i: I) 
$v»^T<D-if-f ^'-'l'«-&tf±IB (3) tfz\t (6) ICIB 

(15) trier- h ■ ^r-y -fiimu^ y -^mm J: o 

xnm^fti>±.^ (1) , (2) ^XXf (3) «V>-ffL 

(16) TU'fi-eB I ST^Hfr-t-SiiitcJ: 

•f & ;^ T -y/i «r-^tf :^So 

(17) TW'fiTB I ST*|llTi--5iitcJ: 

(18) TU-YJitr-B I ST«r|t^T•r*i^:^CJ: tJSii 

h i- a ;^ x y i: * -g-tf 
30 IlllMcOf»m^cgt?91 

[02] STUMP ST- ^■r:^'f^-vta..^^-&t>-|J:t:ffi 
ffl ^ tt -5. »c J: ^ a« W V ^ ^J®«« 

10 MisR sscmm-f^-yi^ 

40 11 Y-]. 

12 :t V • h . □ ^ ^ . J. p_ ^ (o 

pcG) mm 

13 LBISTJ-Vi^V 

14 fiCfflD^^^r . (PLL) 
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